The authors establish a second-order polynomial regression for the average lateral-axial strain curves of concrete cylinders tested by Gardner (1969) , and propose a linear relationship for the secant Poisson's ratio u C ' which is the ratio of lateral strain versus axial strain (E/Ecc) ' The secant Poisson's ratio is calculated as a function of different confinement ratios (Eq. (19) and (20)). The discusser graphed, in Fig. A , the average lateral-axial strain curves obtained from the experiments of Gardner, utilizing the regressions given by the authors. As can be seen, the lateral strain is similar for lateral pressures of 0 and 8.6 MPa, just before an axial strain of approximately 3 x 10-3 . From that point on, the difference in lateral strain among the three curves increases dramatically with increasing axial strains, with the curve corresponding to a lateral pressure of 25.9 MPa having the least values. This indicates that the actual secant Poisson's ratio at any given axial strain decreases with an increase in lateral pressure, which does not seem to be reflected in Eq. (19) and (20) proposed by the authors, where the constant C increase with the confinement ratio (OR/f;), and the secant Poisson's ratio does not decrease drastically, even at high peak strains.
An example of the normalized Poisson's ratio, obtained using the regression curves from the experiments (Gardner 1969) and the equations from the authors, is given in Table A for a particular value of axial strain EcC ' The following values were used in the calculations: f; = 27.6 MPa and E;c (from Gardner 1969), u co = 0.15, Ecc = 4.8 X 10-3 . The differences between the actual normalized secant Poisson's values from the experiments and those obtained from Eq. (19) and (20) range in the order of 20 to 200%. The discusser believes that the analytical expression for the con~tant C (Eq. (20) , Fig. 4(b) ) does not reflect well the actual behavior of confined concrete cylinders where concrete dilatation is delayed due to the action of increased radial pressure. 2) the unconfined compressive strength reported by Gardner is 29 MPa (4200 psi), not the value of 27.6 MPa used by the discusser (Table 1, . These values should be the actual measured strains, not based on regression.
AUTHORS'CLOSURE
The discusser indicated that Eq. (19) and (20) of the paper (reprinted in this discussion) do not reflect the reduction of the secant Poisson's ratio U c with increasing the confinement pressure OR at a given axial strain Ecc due to the increase of the coefficient C, when OR is increased. This is not true. The discusser missed the fact that the term (Ecc/E;c ) in Eq. (19) is decreased drastically by increasing OR and therefore, U c is also decreased. 
The variation of u e with eee at different values of (5R is shown is a curve crossing through the family of curves shown in Fig. A due to the variable confinement pressure, as demonstrated by the authors in Fig. 7 of their paper. The simple linear expression given in Eq. (19) and (20) is introduced for its simplicity; the authors realize, however, that the ('l>c-Ecc) response could be nonlinear due to the fact that axial-lateral strain response of concrete could be fitted better using a higher-order polynomial instead of the secondorder polynomial. It should also be noted that the expression is not intended to estimate Poisson's ratio for concrete subjected to very high confinement pressure at low axial strain, nor for concrete subjected to very low confinement pressure at high axial strain. This is attributed to the fact that the confinement pressure produced by FRP jackets grows from a zero value at the beginning of axial loading and increases as the axial strain increases; therefore, the numeric example the discusser used, including zero confmement pressure at 0.0048 axial strain or 25.9 MPa confinement pressure at 0.0048 axial strain as well, are rather unrealistic because the 25.9 MPa will be generated at a much higher axial strain using a relatively stiff jacket. Similarly, at 0.0048 axial strain, the confinement pressure would certai,nly be a value higher than zero. The authors are to be congratulated for conducting a valuable experimental study on reinforced concrete elements under axial compression and suggesting important recommendations regarding the present ACI procedures. Based on the comparison of test data with the :AASHTO-LRFD.method (based on the Modified Compression Field Theory), the ACI simplified method, and the ACI detailed method, they concluded that: a) the ACI detailed method is unconservative in many cases; and b) the ACI simplified method is quite reasonable if the term NulAg is taken as not greater than 3000 psi. The discusser strongly agrees with the authors regarding these two important points. As mentioned by the authors, however, the AASHTO provisions are much more complex than the simple ACI method. The purpose of this discussion is to offer a very simple explanation for the above conclusions, especially for Point b) that will hopefully complement the paper under consideration.
Evaluation of Shear Design Procedures for Reinforced
According to the authors, the magnitude of NufAg in the following equation (Eq. (11-4) in the original paper), shall not be taken as more than ~OOO psi 9)) to calculate the shear strength of reinforced concrete members without web reinforcement.
Mathematically,
where cl is the effective shear depth (equal to flexurally uncracked depth), andlt is the split-cylinder tensile strength of concrete (Fig. A) . The magnitude of cl can be found from equilibrium conditions or can be taken as approximately equal to 1.1 times the neutral axis depth. In the paper by Khuntia and Stojadinovic,19 the value of split-cylinder tensile strengthft was taken equal to 6.7"';f: (as suggested in ACI318-99, Section R11.2.1.1).ltmay be noted that Eq. (9) is applicable to all concrete strengths, and with or without axial tension/compression. It is clear that the magnitude of cl in Eq. (9) will increase with an increase in axial . compression, as the depth of flexural crack will be lower; The (Cl)ma.x' however, cannot exceed h (h being the total depth) under any conditions (Fig. A) . Therefore, the magnitude of clld
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Effective shear depth = c 1 Regarding the use of the ACI detailed method, Khuntia and Stojadinovic 19 also studied the accuracy of various methods including the ACI detailed method without axial loading (Eq. (11-5) of the paper). A comparison of more than 200 test data (which included various concrete strengths, reinforcement ratios, shear span-to-depth ratios, and beam sizes) on reinforced concrete beams showed that the ACI detailed method is quite unconservative for many test data. Thus, the discusser strongly agrees with the authors in the deletion of detailed expressions from future editions of the ACI Code.
In summary, the discusser agrees with the recommendations by the authors. It is felt, however, that the use of the AASHTO-LRFD method is quite complex for practical use when simple procedures such as those suggested herein can be formulated without any loss of accuracy. The paper compares the results of the authors' investigation of the live-load distribution in girder bridges with those found in the AASHTO LRFD specifications l2and concludes that the LRFD specifications are in error as they are more conservative than the authors' results.
Analytical and Field Investigation of Lateral Load Distribution in
Several comments are in order. In structural engineering, it is not an error to have a result that is conservative, particularly if, as in this case, the average difference is 10%. In the case of the design of girders, particularly concrete girders, live load is only one of several loads that needs to be considered.
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As pointed out in the article, the values found in AASHTO are based on bridges without diaphragms. The authors' investigation reports on bridges with diaphragms. The fact that these two different structural configurations gave different values could be expected. Since the authors' analytic model included diaphragms, would it not be possible to rerun the model without the diaphragms and to then compare the results with those found in AASHTO?
The bridges tested in the field would have had concrete barriers that would have acted as edge beams. These apparently were not included in the analytic model, although again they could be expected to affect the field measured values. Perhaps the authors could also use their analytic model to evaluate the effect of the barriers.
AASHTO live load distribution refers to both steel and concrete girder bridges. The authors' investigation was limited to concrete girders; and yet, they would imply that the results apply to all bridges-something they have not demonstrated.
Finally, AASHTO recognizes various ways of determining live-load distribution, and the values presented were but one of several methods.
AUTHORS'CLOSURE
The authors would like to thank the discusser for his comments and interest in the paper. Generally, in the evaluation of a formula, a "rule" is established to measure its accuracy. As explained in the body of the paper, the rule of "relative error" was used to evaluate the LRFD load distribution formula. As shown by the presented analysis, for some cases, the application of the LRFD formula· may result in more than 30% relative error, and not the 10% cited by the discusser .. It should be pointed out that the authors did not recommend disregarding the LRFD formula. The authors are merely pr0-posing refinements to the AASHTO formula to eliminate or / reduce the relative error observed in some situations, as detailed in the paper.
AASHTO specifications require two end-diaphragms for each bridge. Both the LRFD load distribution formulas and the research presented in the paper considered the two enddiaphragms and no intermediate diaphragms. In addition, the research results presented in this paper were limited to concrete bridges. Steel bridges were not considered in this study, as stated in the paper. In the case of steel bridges, the effect of intermediate diaphragms is considerable and should be included in the code formulation.
Theoretical analysis and test results show that the effect of the standard barrier on load distribution factors usually is very small by using Eq. (17) of the paper. Generally, the barrier effect on load distribution is neglected because widening of the bridge is always a future option.
AASHTO LRFD specifications state that other detailed analytical methods (finite element methods) could be used for determining the load distribution. Finite element analysis is generally time-consuming and much more complicated than those formulas proposed in the paper. The method presented in the paper is based on finite element analysis and is intended to simplify the design process while providing an accurate representation of bridge behavior.
